ABSTRACT. In Korean Paleolithic archaeology, it is traditionally thought that the Late Paleolithic stone tool industries were in some way derived from the Shuidonggou site in northern China. The latter site has long been considered to be the type site of the eastern Asian Late Paleolithic blade technology. However, recent studies suggest that a number of Korean Late Paleolithic sites probably predate Shuidonggou, some by several thousands of years. Here, we present a series of accelerator mass spectrometry (AMS) dates recently analyzed by the AMS laboratory at Seoul National University and discuss further the possibility that the introduction of blade (and later microblade) technologies into Korea may have originated directly from Mongolia, Siberia, and possibly other areas of northeast China, rather than from Shuidonggou.
INTRODUCTION
The nature of the Early to Late Paleolithic transition in Korea was recently reviewed and critiqued (Bae 2010; Bae and Bae 2012) . 4 Here, we contribute an array of accelerator mass spectrometry (AMS) samples analyzed in the Seoul National University AMS laboratory primarily between 2009 and 2012 (Table 1 ; see also Bae and Kim 2010) . We calibrate the AMS dates using CALIB 6.1 (Stuiver and Reimer 1993) and IntCal09 (Reimer et al. 2009 ). We incorporate here other recently published AMS and optically stimulated luminescence (OSL) dates that were not available until recently (e.g. Han 2009; Lee 2011) . The locations of the Korean sites listed in Table 1 and discussed here are presented in Figure 1 .
We also present further assessments of the various models in light of new data that have been used to explain the Early to Late Paleolithic transition in Korea. One point recent papers have discussed (e.g. Norton and Jin 2009; Bae and Bae 2012 ) but perhaps did not emphasize enough is that there appears to be growing evidence to suggest that Shuidonggou in northern China, long considered the type site of the eastern Asian Late Paleolithic, may in fact not be the oldest site in the region. Thus, the evidence from Korea, at least some of which appears to predate Shuidonggou, may suggest an alternative route to the peninsula from Siberia, Mongolia, and/or other regions of northeast China. A migration from Siberia could have followed the Liaohe and Sunghe rivers through northeast China toward the Korean Peninsula.
IMPORTANT SITES
The Shuidonggou (SDG) site in northern China has long been considered the type site of the eastern Asian Late Paleolithic, in part because the localities and materials have been subjected to various multidisciplinary studies since its initial discovery in 1923 (Licent and Teilhard de Chardin 1925; Madsen et al. 2001; Pei et al. 2012) . A series of localities have been identified at Shuidonggou, with the calibrated AMS dates ranging from ~32,000 to ~6000 cal BP. The cultural remains belong to the Late Paleolithic and Neolithic (Pei et al. 2012) . Blades are present at many of the localities, but vary in overall representation per locality. For instance, blades represent only 2% of the total whole flake stone tools at SDG Locality 2, but are as high as 30% at SDG Locality 9, which also has a greater percentage of higher quality raw materials (Pei et al. 2012) . The rest of the lithic assemblages are reminiscent of the "small tool tradition" common in northern China during the Late Paleolithic (Zhang 1990; Gao and Norton 2002) . The oldest dates from Shuidonggou for the cultural deposits are currently at ~32,000 cal BP, though it should be noted that surveys in nearby areas identified the presence of other sites that may be older than Shuidonggou (Gao et al. 2004) .
A growing number of sites exist in Korea that can be assigned to the Late Paleolithic, but appear to be coeval or predate Shuidonggou (Bae 2010; Seong 2011; Bae and Bae 2012 (Seong 2011; Bae and Bae 2012) , which in turn makes Jangheungri one of the oldest microblade sites in all of eastern Asia (Norton et al. 2007 ).
DISCUSSION
Blades and microblades appear in Northeast (NE) Asia, but not Southeast Asia (Norton and Jin 2009; Bae 2010) . The reason for this is still unclear (see Norton and Jin 2009 for discussion). Nevertheless, it should be noted that blade technology did not simply sweep across NE Asia . There are many sites in NE Asia that, despite being penecontemporaneous with the blade localities, are dominated by Early Paleolithic core and flake tools and/or do not have blades at all (Li 1993; Gao 1999; Bae 2010; Pei et al. 2012) . The AMS dates presented here (Table 1) indicate these sites should be considered Late Paleolithic because of their chronometric age. This is despite the fact that most of the associated lithic toolkits are representative of the typical Early Paleolithic of eastern Asia. For instance, Locality 2 of the Eunjeong site in Korea has AMS dates ranging between 21,250 and 45,862 cal BP (Table 1) and only contains the traditional Early Paleolithic toolkit. Other Korean sites dominated by core and flake industries are Cheongho-dong, which has AMS dates ranging between ~32 and ~45 ka and optically stimulated luminescence (OSL) dates between ~33 and 39 ka (Lee and Kang 2011); Singok-ri with OSL dates between ~26 and ~32 ka (Kim 2010) ; and Deoki-dong with OSL dates between ~30 and ~52 ka (Song et al. 2009 ). Even the Shuidonggou site in Ningxia, northern China, is dominated by the traditional core and flake tools, with blades comprising only a small portion of the overall toolkit (Pei et al. 2012) . This supports the argument that, although blades (and later microblades) appear in the eastern Asian archaeological record after 40 ka, in many cases the Early Paleolithic core and flake tool industry continued to be present in the region up through the beginning of the Last Glacial Maximum (Bae 2010; Bae and Bae 2012; Pei et al. 2012) .
Three different models have been proposed to explain the Early to Late Paleolithic transition in Korea: 1) in situ evolution model (Seong 2006) ; 2) North-South migration model (Bae 2010) ; and 3) migration/trade interaction model . Briefly, the in situ evolution model argues that hominins living on the Korean Peninsula developed blade and microblade technologies largely on their own with little to no outside influences. The North-South migration model argues that Late Paleolithic blade-carrying foragers migrated from northern China, Mongolia, and Siberia, while Early Paleolithic core and flake tool-carrying hunter-gatherer groups migrated from southern China. The migration/trade interaction model suggests that migrations from the north likely occurred. Despite some genetic studies that conclude modern humans originated in southern China and later migrated northward (e.g. Jin and Su 2000), migrations from southern China have yet to be conclusively documented for 2 particular reasons . First, other genetic studies (e.g. Karafet et al. 2001) suggest migrations into eastern Asia may have been from 2 directions (1 north and 1 south, both skirting the Himalayan Mountain range), rather than as a single migration. Second, few of these genetic reconstructions account for the influence of paleoenvironmental fluctuations during the marine isotope stages 3-2 transition (~40-25 ka). This is an important point because during glacial periods much of the Yellow Sea/West Sea region would have been dry land, which may have facilitated migrations from the south. However, the question was raised as to why move northward during glacial periods (see Bae and Bae 2012 for discussion). In turn, during interglacial periods, the Yellow Sea/West Sea would have served as a barrier for foragers dispersing to Korea from southern China because of rising sea levels . Thus, indigenous foraging groups in Korea may have been part of a trade interaction sphere in the region, which could explain the con-tinued use of Early Paleolithic core and flake tools during the Late Paleolithic and the slow introduction of blades and later microblades into the Korean toolkits. A recent review of these various models suggests little evidence supports the first model, while variable support is present for the second and third models .
CONCLUSION
Traditional thinking in Korean archaeology is that blade technology may have diffused from the important Shuidonggou site in northern China. In this paper, we suggest that because of the growing evidence in Korea for blades that are penecontemporaneous or predate Shuidonggou, it is probable that blades may have come directly from Mongolia, Siberia, and/or other regions of northern China and skirted Shuidonggou. It is possible the same foraging groups that expanded out of Siberia and Mongolia, occupied Shuidonggou and Korea. It is also clear from this discussion that blades and microblade technologies did not simply sweep into the Korean Peninsula, but in fact may have only become important components of the lithic toolkits after ~30 ka.
More than a decade ago, Bae (2002) observed that there were only about 20 AMS dates for the Korean Paleolithic. More recently, Seong (2011) noted that there are currently more than 100 dates for Paleolithic sites in Korea. Moving forward, with the development of more AMS laboratories in Korea (e.g. Korean Institute of Geoscience and Mineral Resources) and a strong desire by Korean Paleolithic researchers to better contextualize their sites and materials by adding chronometric dates, there will continue to be an increasing number of AMS dates available to better understand the Paleolithic of Korea, particularly in its broader spatial-temporal context.
